Introduction
There is as yet no completely objective way of defining megaloblastic change. Consequently the diagnosis of mild megaloblastic changes in the bone marrow is sometimes difficult and controversial. With the availability of fully automated blood counting equipment such as the Coulter counter (model S) an increasing number of non-anaemic patients are being found to have a high mean corpuscular volume and as a result the frequency with which the above dilemma is encountered has increased. We have therefore investigated the possibility that the deoxyuridine (dU) suppression test (Metz et al., 1968; Herbert et al., 1973) might provide a rapid, reliable, and objective biochemical test for the detection of megaloblastosis due to vitamin B12 or folate deficiency. This test is based on the fact that the preincubation of normal bone marrow with an appropriate concentration of dU severely suppresses the subsequent incorporation of tritiated thymidine (3H-TdR) into DNA and that this suppression is subnormal in patients with vitamin B12 or folate deficiency (Killmann, 1964; Metz et al., 1968; Herbert et al., 1973) . The biochemical basis of this phenomenon was discussed by Metz et al. (1968) . Though dU suppression tests have been performed on small groups of patients with a few selected abnormalities (Waxman and Herbert 1969 a, b; Corcino et al., 1970; Van der Weyden et al., 1972; Koutts et al., 1973) there has been no study of the specificity and usefulness of this test in the diagnosis of vitamin B12 or folate deficiency when performed as a routine procedure.
We report the results of dU suppression tests performed on 110 unselected marrow samples aspirated over the past 12 months. In addition we report preliminary results of studies undertaken to determine whether the test could be modified to distinguish between folate and vitamin B12 deficiency in ways other than those suggested previously Metz et al., 1968; Herbert et al., 1973 ; Van der Weyden et al., 1973 Suppression tests with dU were performed using a modification of the method described by Metz et al. (1968) . Freshly aspirated bone marrow was mixed with Hanks's solution containing preservative-free heparin. The marrow aspirate was forced through a 21-gauge needle once and a 25-gauge needle twice and the resulting cell suspension was centrifuged at 1,100 g for five minutes. The buffy coat was separated and resuspended in enough Hanks's solution to produce a cell suspension containing between 5,000 and 10,000 nucleated cells/mm3. To 1 ml of the marrow cell suspension was added 05 ml autologous serum, 02 ml Hanks's solution, and 0 2 ml Hanks's solution either alone or containing 1 ,umol 2-deoxyuridine/ml. In this way pairs of marrow cultures, one with and one without dU, were set up either in duplicate or in triplicate depending on the number of marrow cells aspirated. These cultures were incubated in a shaking water bath at 37°C for one hour before the addition of 01 ml of a solution containing 5 ,uCi 3H-TdR/ml (specific activity 20,000-30,000 mCi/mmol). The cultures were then incubated for a further period of one hour, after which the cells were washed three times in ice-cold 0 9% NaCl and resuspended in about 2 ml 0 9% NaCl.
The concentration of nucleated cells in each washed cell suspension was determined with a Coulter counter (model S), and two 01-ml aliquots of each suspension were delivered on to individual Whatman filter discs (19-cm diameter, 3-mm grade). The discs were dried overnight, immersed in ice-cold 10% trichloroacetic acid for 20 minutes, and then washed in two changes of absolute methanol (10 minutes each). After a brief rinse in acetone the discs were dried and counted in 4 ml of standard scintillation fluid using a Packard Tricarb scintillation counter. The amount of 3H-TdR incorporated into the DNA of 1la nucleated marrow cells was calculated from the average counts per minute per disc and the total number of nucleated cells on each disc. The uptake of 3H-TdR after preincubation with dU was expressed as a percentage of the uptake without preincubation with dU, and this percentage is called the "dU-suppressed value."
The effect of adding small concentrations of pterovlglutamic acid, together with the dU, on the dU-induced suppression of 3H-TdR uptake was studied in three vitamin-B12-deficient and two folate-deficient patients. Whereas the abnormality in the dU suppression shown by marrow cultures prepared from two folate-deficient patients was partially corrected by the addition of 50 ng to 1 jug pteroylglutamic acid per ml of marrow culture, these concentrations of pteroylglutamic acid had no effect on the subnormal dU suppression shown by cultures prepared from three vitamin-Bl2-deficient patients. In the two folate-deficient patients the average dU-suppressed value was corrected from 40-6% to 20-6%, 26-9%, and 300% by the addition of 1 ,ug, 100 ng, and 50 ng respectively of pteroylglutamic per ml of marrow culture. (Metz et al., 1968) , pyrimethamine (Waxman and Herbert, 1969 a), triamterene (Corcino et al., 1970) , and trimethoprim (Herbert et al., 1973; Koutts et al., 1973 (Chanarin, 1969) . In the present investigation one patient with pernicious anaemia had a normal serum vitamin B12 level of 170 pg/ml and another patient with folate deficiency due to malabsorption had a normal red cell folate level of 140 ng/ml. The dU-suppressed values, however, were abnormal in both these patients, being 27-4% and 5055% respectively.
In the vitamin-B12-deficient patients who were not iron de- (Metz et al., 1968 A skeletal survey in October 1969 showed no radiological evidence of osteomalacia or hyperparathyroidism. There was no clinical evidence of myopathy or neuropathy. Motor nerve conduction velocity in the right lateral popliteal nerve was normal and remained so throughout. Serum calcium was 9-6 mg/ 100 ml, phosphate 70 mg/100 ml, and alkaline phosphatase was normal at 48 IU. Because of the hyperphosphataemia, she was treated with aluminium hydroxide, two tablets three times daily (2 25 g). Vitamiii D and calcium supplements were not given.
In August 1971 she developed painful feet. X-ray examination of the feet showed them to be nonral and a full radiological skeletal survey showed no evidence of osteodystrophy ( fig. 1 ). Shortly after she developed pain in the legs, arms, and shoulder girdle together with difficulty in climbing stairs due to weakness in the legs. When next seen in February 1972 marked proximal muscle weakness in the legs was present, and she was unable to rise unaided from the sitting position. Distal muscle power in the legs was normal. Tendon reflexes were brisk, and no sensory loss was present. Skeletal survey in March 1972 showed Looser's zones in both superior pubic rami ( fig. 3) . A full-thickness iliac crest biopsy specimen showed abundant bone tissue and both excess osteoid and resorption with fibrous replacement of bone. The bone surface counts sihowed 75% ocoupied by osteoid (normal < 30%) and 25% by the resorption (normal < 25%). Electromyography of the right quadrioeps muscles showed no abnormal insertion activity and no spontaneous electrical activity. Individual motor units 
